Internal carotid artery (ICA) true aneurysm is very rare. Treatment options include open surgery, endovascular repair, or embolization if it is saccular. Surgical approach depends on causes, presence of symptoms, size, location, and anatomic relation to surrounding structures. Medical management is also acceptable in selected patients with asymptomatic carotid artery true aneurysms.^[@bibr1-2050313X15572502]^ Here, we present a case of a patient with true symptomatic extracranial ICA aneurysm who underwent an endovascular repair using a covered stent and coil embolization of the external carotid artery (ECA). A search of the English literature revealed only a limited number of case reports describing endovascular management of true extracranial ICA aneurysm^[@bibr2-2050313X15572502][@bibr3-2050313X15572502][@bibr4-2050313X15572502]--[@bibr5-2050313X15572502]^ and common carotid artery (CCA) aneurysm^[@bibr6-2050313X15572502][@bibr7-2050313X15572502]--[@bibr8-2050313X15572502]^ using covered stent. Our experience supports that endovascular repair with covered stent can be safely performed as an alternative treatment for the management of the extracranial ICA and CCA aneurysms.

Case report {#section5-2050313X15572502}
===========

A 53-year-old African American male with a recent history of ischemic stroke and residual right side hemiparesis was found to have a 23 mm × 23 mm aneurysm involving the left distal common carotid and proximal internal carotid arteries by Duplex ultrasound. The aneurysmal segment was 35 mm in length. Computerized tomography angiogram (CTA) showed a large amount of thrombus inside the aneurysm sac ([Figure 1](#fig1-2050313X15572502){ref-type="fig"}). Endovascular repair of the left common and ICA aneurysm with a 6 mm × 100 mm Viabahn covered stent (W. L. Gore & Associates Inc., Flagstaff, AZ) and coil embolization of the left ECA were performed ([Figure 2](#fig2-2050313X15572502){ref-type="fig"}). The patient also had a right carotid artery aneurysmal dilatation with proximal ICA 15 mm in diameter. Since his right carotid aneurysm was asymptomatic with no thrombus, we decided not to intervene, but continue to follow the right carotid arteries with periodical imaging studies. The patient has consented to the publication of this article. Our institution does not require ethics approval for reporting individual cases.

![(a) Computerized tomography angiogram (CTA) reveals a large left carotid artery aneurysm with ulcerated intramural thrombosis (arrows), and (b) CTA with 3D reconstruction shows the aneurysm with irregular thrombus involving the left distal common and proximal internal carotid arteries.](10.1177_2050313X15572502-fig1){#fig1-2050313X15572502}

![(a) Intraoperative angiogram confirms the left carotid aneurysm, and (b) coil embolization of the left external carotid artery (arrow) is performed using Interlock coils (Boston Scientific Corp., Marlborough, MA) to prevent type II endoleak.](10.1177_2050313X15572502-fig2){#fig2-2050313X15572502}

Description of procedure {#section6-2050313X15572502}
========================

Arterial access was achieved through the right common femoral artery. The left CCA was cannulated using 0.035 Glide wire and a 5 Fr JV 1 catheter. A selective angiogram of the left CCA demonstrated an aneurysmal dilatation of the distal common and proximal internal carotid arteries. There was no intracranial aneurysm or stenosis of the cerebral arteries. At this point, 7000 units of unfractionated heparin were administered intravenously. The 0.035 Glide wire was then inserted and placed into a branch of the left ECA. The JV 1 catheter was advanced over the wire into the ECA.

The Glide wire was then switched to a 0.035 super stiff Amplatz wire (Boston Scientific Corp., Marlborough, MA). An 8 Fr 90-cm introducer sheath was then inserted over the Amplatz wire into the left CCA. A 5 Fr angled guiding catheter was positioned in the proximal ECA over the wire. When the access was secured, embolization of the ECA was performed using two 4 mm × 80 mm Interlock coils (Boston Scientific Corp.).

A 3.5 mm × 3.5 mm filter-wire EZ embolic protection device (Boston Scientific Corp.) was introduced through the 8 Fr sheath and placed into the ICA above the carotid aneurysm. Based on the angiographic measurements, a 6 mm × 100 mm Viabahn covered stent was deployed under fluoroscopy. Post-deployment completion angiogram demonstrated that the stent was in a good position with no evidence of endoleak, kink, or stenosis.

The puncture site of the right common femoral artery was closed using an 8 Fr Angio-Seal closure device (St. Jude Medical, Inc., St Paul, MN). The patient did not have any complications postoperatively. He was discharged home on the postoperative day 1 with daily aspirin (81 mg) and Plavix (75 mg). Carotid Duplex ultrasound 2 weeks after the procedure showed that the stent was widely patent and the aneurysm was completely excluded. At the follow-up of 1 and 2 years after the procedure, the patient did not have any problem related to the carotid artery aneurysms. CTA demonstrated that the stent was patent without endoleak or stenosis ([Figure 3](#fig3-2050313X15572502){ref-type="fig"}).

![(a) Postoperative computerized tomography angiogram (CTA) shows that the Viabahn (W. L. Gore & Associates Inc., Newark, DE) covered stent is widely patent, with complete thrombosis of the aneurysmal sac, and (b) CTA with 3D reconstruction demonstrates that the flexible covered stent is smoothly following the natural course of the carotid artery without kink or stenosis.](10.1177_2050313X15572502-fig3){#fig3-2050313X15572502}

Discussion {#section7-2050313X15572502}
==========

Extracranial carotid artery aneurysm accounts for only 0.4% of all peripheral artery aneurysms.^[@bibr9-2050313X15572502]^ Extracranial ICA aneurysm is even rarer, but it may cause cerebral embolization, local compression of the neurovascular structures and carotid aneurysm rupture, stroke, and even death. Failure of corrective surgical procedures or possible intra- or postoperative complications could also be extremely debilitating.

Aneurysm size, etiology, location and anatomic relation to surrounding structures, presence of symptoms, and comorbidities of the patient are the factors being considered when choosing the treatment approaches for the management of carotid aneurysms.

The open surgery includes aneurysm resection and repair using interposition grafts or a patch angioplasty. Simple resection and end-to-end anastomosis may also be performed for the aneurysms with focal involvement. Although open repair has lower morbidity and mortality rates compared to direct carotid artery aneurysm ligation (9% risk of mortality and major stroke with open surgical repair versus 20% risk of mortality and 25% stroke rate following simple carotid artery ligation), it is still far from being an ideal approach.^[@bibr9-2050313X15572502]^ Open surgery is also associated with a high rate of cranial nerve injuries, especially when an aneurysm pushes the nerves away from their normal anatomic courses. As a matter of fact, the most frequently encountered neurological complications in open surgery of carotid artery aneurysms are cranial nerve injuries. According to the literature, nerve injury occurs transiently in 11%−22% of the cases and permanently in 3%−13% of the patients.^[@bibr10-2050313X15572502]^ Performing an open surgery is very challenging in patients with previous neck irradiation and/or surgery or when the aneurysm is very close to the skull base, in which distal ICA control may not be feasible. In contrast to open procedures, endovascular approach can be performed under local anesthesia, and there is no need of proximal and distal carotid artery control. Cranial nerve injury can, therefore, be avoided.

Li and colleagues assessed all of the reported cases in the English literature who underwent stenting for the management of extracranial carotid artery aneurysms between 1995 and 2010. The study included the cases with true aneurysms as well as pseudoaneurysms in the CCA, ICA, and external carotid arteries. Only five of the cases had true carotid aneurysm. Stent graft patency was reported to be 93%.^[@bibr9-2050313X15572502]^ Zhou et al.^[@bibr11-2050313X15572502]^ reported 42 cases with a mixture of true, false, and post-traumatic aneurysms involving extracranial ICA and CCA. The authors did not specify the type, cause, exact aneurysmal location, and extent of involvement in individual patient. Their retrospective chart review reported endovascular interventions in 14 cases (7 cases using stent graft exclusion, 6 cases with bare stent and coli embolization, and 1 case with endovascular embolization). However, the authors did not mention whether the aneurysms were true or false in individual cases. We were unable to include their experience when discussing the endovascular management of the cases with true ICA or CCA aneurysms reported in the literature.

According to the classification described by Attigah et al.,^[@bibr10-2050313X15572502]^ the current case was a Type III carotid artery aneurysm. Traditionally, the surgical management in such cases has been excision or resection of the segment along with reconstruction by aneurysmorrhaphy, patch angioplasty, or graft interposition.^[@bibr10-2050313X15572502]^

We would like to emphasize that open aneurysm repair is more reliable in terms of durability. Endovascular approach can be used in the patients who have high risks for open surgery due to systemic or regional comorbidities.

In this case, as the aneurysm was involving both the proximal ICA and distal CCA with a long (35 mm) and tortuous segmental dilatation, we were concerned that the stiffness of a balloon-expandable covered stent might result in kinks of the carotid arteries at the points immediately proximal and distal to the ends of the stent. Therefore, a flexible self-expanded Viabahn covered stent was employed.

Stent fracture is a worrisome issue following endovascular approach in highly mobile regions. In cases similar to our case, such risk still exists even if a flexible Viabahn covered stent will be chosen. Given the severe neurological consequence in situations where stent occlusion occurs, periodical follow-up with Duplex ultrasound (every 6 months) and life-time anti-platelet (Clopidogrel) is recommended.

In summary, endovascular repair as a management of carotid artery aneurysms is feasible and can be performed safely in selected patients, although the long-term outcome needs to be assessed.
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